0 3 SEP 2004 



(43) i^MS 
2003 ^9 ^ 12 B (12.09.2003) 




PCT 



(10) 

WO 03/074570 Al 



(51) SI£t$St#g 7 : 

A61K 31/715, A61P 31/16 



C08B 37/00, 



(21) m&tum^: 

(22) St^tUM H: 

(25) m&mmo>w®: 

(26) Bft&BflaWti: 



PCT/JP03/02338 
2003 ^2 E 28 B (28.02.2003) 
B*Sf 
B*t§ 



(30) ffiSfcffi^f-*: 

$$1812002-057909 2002 ftfl4H (04.03.2002) JP 

(71) UMA(*S£l»<£T<Dti£ffllcol>T;:f4^}ifl& 

(JAPAN SCIENCE AND TECHNOLOGY 
CORPORATION) [JP/JP]; T 332-0012 J 11 □ rU 

*BI4TB 1 #8# Saitama(JP). 

(72) &BAm ; t$&lf 

(75) «eB#/ttilSIA r*SIZOLxTro^: ft* J$* 



(SUZUKI, Yas uo) [JP/JP]; T 420-0911 If M !1 HI H r|T 
31 € 11181 3-102 Shizuoka (JP). £ — A 
(JWA,Ilpal) [KR/JP]; T 424-0857 SI Mil jftTkrff JIIH 
fflT 2 1 - 1 1-402 Shizuoka (JP). 

(74) ftSA: ffijf (NISHIZAWA,Toshio); T 150-0042 
ICS** ^BaJHBT3 7-1 O (RCtfJU6Pg 

Tokyo (JP). 

(81) JgJgS /Srt;: CN, JP, US. 

(84) »5£gfl£«;: 3 — P V / <fttfF (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, SE, SI, SK, TR). 



(54) Title: NOVEL BRANCHED SIALO-SUGAR MOLECULES AND ANTIVIRAL AGENTS USING THE SAME 



(54) IS IB©* ft: »S»tttti'7Da»?<!:mffll>fc')'f JUXSfl 



NeuAc a 2-6Hex-HexN Ac 



in 

o 



NeuAc a 2-3Hex-HexNAc - 
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(57) Abstract: It is intended to provide novel 
branched sialo-sugar molecules represented by 
the following general formula (I) as substances 
which respond to variations in the host area of 
influenza viruses as well as variations in anti- 
genicity and are useful as adsorbents in drugs 
and virus elimination filters whereby the infection with type A influenza virus and type B influenza virus originating in any ani- 
mals including humans can be prevented: (I) wherein NeuAc represents N-acetylneuraminate in which the hydroxyl, carboxyl and 
amido may be chemically modified with halogeno, alkyl and acyl either identically or separately; Hex represents hexose; HexNAc 
represents N-acetylhexosamine; and R represents hydrogen, hydrocarbyl, a sugar chain, or a substrate selected from among lipids, 
proteins and synthetic polymers, each optionally being substituted; provided that the bond between N-acetylneuraminate and hexose 
may be either an O-glycoside bond occurring in nature or a chemically converted bond such as an S-glycoside or Se-glycoside bond. 
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5 &ffifrm 

15 B^Mc&ttS-T >^;vx>if^^#«, 0^A~1 o 

19 1 8^CDX^-f >®3B ( jt^^3?#r K: J: 0 

P*1K:4>& < <h <& 2 0 0 0 75 K> 0 3 8 75 A^_t£?Et2 -& , 

20 iS^Tte. ^ >:7;WX>1f#4#te»##K:*5V>TKI:&« 

-f >^;vx>if oo^M#:«, >r>7;vx>«!fC7-f;v^T?*t), 
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MM, 7$, £7*?\ Tif^v', ^^7, 7il/y h^H@^#0 

5. — jRfc 1 *iRNAOB5l«ll**«RNA#y ;* 

l*0 2*IDNA*«*JR5DNA#U^5-f 

ntVi§ (Steinhauer, D. A. , Holland, J. J. : Annual Reviw of 
10 Microbiology, 41, 409-433 (1987); Gojobori, T. , Yamaguchi, 
Y. , Ikeo, K. , Mizokami, M. : Japanese Journal of Genetics, 69, 
481-488 (1994)). ^Ofctb. *?4 X It ID Ift 1*3 *B St "T § 
fc, pgii#K:£rfc&^m^;VX^£SmTb£5o £©J;-5&^ 

15 -f > 7;n >tf ;vx«:a*©ftM«tti»K:Ki*ft»snfc 

(Antigenic Drift) lf^*!&©^S (Antigenic Shift) 

(Suzuki, Y. : Progress in Lipid Research, 33. 429-457 (1994)) 

20 -f >^;vx>if ;i/X©»£^te:, -oi:oa*^T 
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(ha) *«i&^»ia*®k:#«E-r*^T;i'Bt'gr^ 
mm\z%£&-? % z.£\z&Qnz.z>z £&%n e>nx^§ (Suzuki. 

Y. : Progress in Lipid Research, 33, 429-457 (1994) ; Paulson, 
5 J. C. : The Receptors, Vol.2. Academic Press, Orlando, 
pp. 131-219 (1985); Wiley, D. C. and Skehel, J. J. : Annual 
Review of Biochemistry, 56. 365-394 (1987) )o ^ £T\ 

tisT&moi'T jvm^^mm (->7nii) s n 

10 TV*£ (Fujimoto, K. , Hayashida, 0., Aoyama, Y. , Guo, C. T. , 
Hidari, K. I. P. J. . and Suzuki, Y. : Chemistry Let ter, 1259-1260 
(1999); Suzuki, Y. , Sato, K. , Kiso, M. , and Hasegawa, A.: 
Glycoconj J. 7, 349-54 (1990) ) o L L , Z\ti S (Dit&Wlfe. 

-i >^;vx>if t> ;v x ©ifr trance if £ §^t^^ 
©XS^ia^##o^>:7;i/x>if#^;vxtt#K:<fc*ttJBtt 
20 oD^Mtc%^^-e#^^:-r >^;vx>ifM«. £ n £ o £ £ 3 

bfc^ot, £ <D fcB CD 0J , ^±<Z> t& 0 ©W]Hj£&#ft 

>? ^ )vx<Dm^^<D^m^ifim®i<D%.m\zib 
;px>if o^fT^ Raihi?# § ms* * jvxw&m y 4 )i? 
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% 1 tcte, ( I ) 

NeuAc a 2-6Hex-HexNAc>. 

jHex-R ( J ) 

NeuAc a 2-3Hex-HexNAc-^ 

(fetch. NeuAc te, ^<£>7Km». v'JUfe J;^7$ H 

^b, Hexte^V-X, HexNAc «N - X-fe^;i"\3r V It 5 > £ 

15 #t"T£o 
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NeuAc a 2-6Gal-GlcNAc 



> 



al-R 



NeuAc a 2-3Gal-GlcNAc 



(tztdh, NeuAc ^<E»tKMS> % frft^-is )Vm& klfiT ^ H 
5 mh. Gal«#9^h — GlcNAc SN-Tt^J^^niJ-S > 

10 $stc ^6jc«, d©ttim©^0j«> (no 

NeuAc a 2-6Gal-GalNAc*. 

^Gal-R (HI) 
NeuAc a 2-3Gal-GalNAc^ 

(fctffb> NeuAc ^(DtKM^ *JV^^v';H^ £tfX ^ F 



xitmmizmm?* nx^x % £ v> n -t^^jv j -r 9 ^ > m & 

15 ^U, Gal«#^h-X, GalNAc ttN-7-fe^;V;*f7* 
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\z\Z, N-Tir^W-f ^>m£#^ h-x©^&fl^ S- 
3 F^^fcte Se-^U n F M T & £ M IB <£> $r 81 # ^ 

Silt, £ CD j±i®OD^gHJCD^Sg^J^cfeViT, -f >^;i/x>if A 

i^*t?ST$5. (a : virus (-) , b : ore inol-H 2 S0 4 UM\z 
c : A/PR/8/34 t©M, d : A/Aichi/2/68 £ <D%& 
£r&, e : B/Lee/40 tOife^t, f : B/Gif u/2/73 t ©^-g-ft ; 
15 S : ^2p|gJ5iK = bovinebrain total gangl iosides, SI: a 2-6 
'>7'JJW17^o#^H, S2 : a 2-3 '>7'JiW^^nl'>H, 
1st: — frmm (CHCl 3 /MeOH/88* HCOOH (65/25/10. v/v/v)), 2nd: 
r^il (CHCl 3 /MeOH/5N NH 4 0H (5/4/1, v/v/v) ) ; $c£P : -f > 7 

20 0 2^, £ <Dffi0<Z>f£BJ<Dll;!&#Jlc:j3^T, latrobeads 2± 

X>1f B M^'f (CHCl 3 /MeOH/12mMMgCl 2 (5/4/1, 

v/v/v) ) CD*£;^£^-f^*~C s & ; 5o (a : virus (-) , b : 
25 orcinol-H 2 S0 4 fs£^£l;:£ D 3££> c : A/Memphis/ 1/7 £<£>£§£-tt K 
d : A/PR/8/34 £<Dffi& '£ > e : A/Aichi/2/68 t 14, f : 
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£<Dm&&* S : A/Duck/92/1/76 fc©»£te, h : B/Lee/40 £ 
<£> ££-n '14 ; S : ^^PISHiM = bovine brain total gangl iosides 
+ GM3, SI: o2-6'>7UJW?7^n#'>H, S2 : a2-3->TU;i/ 
n^tfutfl/ H ; 1 — 7 : 7 9£S/3 > ; £c£P : 

'ftMifc (CHCl 3 /MeOH/12mM MgCl 2 /15M NH 4 0H (50/40/7/3, v/v/v) ) 
0ill§^t?lT*5. (a : orcinol-H 2 S0 4 ttl^fc <fc D 
b : A/Memph is/1/71 <h © ijg ^ '£ , c : A/PR/8/34 £ ©i&^tt ; SI : 
10 a 2-6 '>7'J;W^^n^i/K, S2 : a 2-3 '>7'JJW17^0^ 

s^h, am: mitmmv zvmm&mvmm'mmn) 

15 £ o ( a : virus (-) , b : ore inol-H 2 S0 4 IS M \z «fc *) -fe , c: 
A/PR/8/34 £ (Dm^ 1 ^, d : A/Aichi/2/68 £ <D m & ft . e :B/Lee/40 
£<D&&&, f :B/Gifu/2/73 £<D&&&\ S : MISSUS = bovine 
brain total gangl ios ides. SI : a 2-6 ->7'J ;Wl7^n#v/ H , 
S2: ff2-3'>7<J.;V/l7^n^>' H . 1st : — IB (CHCl 3 /Me0H/88* 

20 HC00H (65/25/10, v/v/v)), 2nd : — (CHCl 3 /Me0H/5N NH 4 0H 

(5/4/1, v/v/v) ) ; £:EP : -f >7;i/X>lf JPXlC*Il/Tg 

m(cft5fe-r §M'l4^Jii!K© latrobeads ;& 9 A * n v h £f 9 7 >r 
25 — 0Dgf£m^ , n^T-i';v^^-r^K~eafe ; &. : 
CHCl 3 /Me0H/12mM MgCl 2 (5/4/1, v/v/v) ; ore inol-H 2 S0 4 M \Z <fc 
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mn ; 1 ~ 7 : 7 7 P 3 » 

@6(t Z\ <D&,m<DmW<D^MMte&\,*T, latrobeads % =? A 

(CHCl 3 /MeOH/12mM MgCl 2 (5/4/1, v/v/v)) (D^^^^-T^M^ 
(a : virus (-) , b : orcinol-H 2 S0 4 ftftH J: D c : 

A/Aichi/2/68 d : A/Memphis/ 1/71 £ <73^^ft ; SI : 

a 2-6 is 7 x ) )V A 5 If is H - S2 : a 2-3 ->7>j;W^^n^ 
10 ->F; 1~7 :77^->3» 

M<D latrobeads % *j A if n t h ^ 9 7 — ©dittfj :/ n 7 r -i )V 
£^cT^*-C&£. (MPl&jK : CHCl,/MeOH/12iM MgCl, (5/4/1, 
v/v/v) ; orcinol-H 2 S0 4 <fc 0 fg^) (ScEP : <i >7)lx.>*f 

iSLfciit® tlc %nm*7f;?^mT*&2> a (mrnrnm : . 

CHCl 3 /MeOH/12mM MgCl 2 (5/4/1, v/v/v) ; ore inol-H 2 S0 4 ftgg \Z «fc 
(S : bovine brain total gangl iosides) 
20 0 9 lt Jl<Offi«©»WCD^lfi«fc^ViT, W«ffl TLC D 

»«bfc»fl:3»ipu «t -3 l£i!E&3fe(D*f Hilt >^;vx>ifA 
M#<;vx©iii£ttttift©»*** , r^ji , T!»*. (a : 

virus (-), b : orcinol-H 2 S0 4 i£^g <£ Y) c : A/Aichi/2/68 

iptt^tt, d : A/PR/8/34 t<Dffi&&. e : A/Memphis/1/71 £ 
25 <DM&& ; SI : a 2-6 1/ 7 U ;WN° ^ ^ n # H> S2 : a 2-3 7 
U 7 if Utfis F ; 1 ~ 5 : AM## ; £cEP : ^"fntfW > 7 
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D*li3b£:#?teI§0Fb * 5^JglEl3 3fc©li]liSt£: B/Gi fu/2/73 <Dfe 
&&Um(Dfa$k&^;'r^M^$>2>o (a : virus (-) , b : 
5 orcinol-H 2 S0 4 t*miC<fc c : B/Gif u/2/73 £ ©iSgl^tt ; SI : 

a 2-6 i/7'JJV/^7^n^'>K, S2 : a 2-3 ->7'j;V/l7^n# 
H ; 1-5 : AMt^ ; ScPP : B/Gifu/2/73 £ 4# M S jfc b 

HI ltt, Z.<Dmm<D5£moMMM\Z&\,*T, DEAE-Sephadex 
10 A-25 * 9 Ale J: 0 W»Ufc»ft»IPb ± -5 

T.OjS-a-ttli^O^m^^-r^mT^^o (a : ore inol-H 2 S0 4 
\Z J; § fg-fi. b : resorcinol-HCl ttlfc K: «k * 386 , c : 
virus(-) ( 1 ^iri#: = anti-P-50), d:virus(-) ( 1 ^tri#: = 
15 USA1K e :A/PR/8/34(HlNl t®ig^tt), f : A/Aichi/2/68 (H3N2) 
tCig^ft, g : A/Memphis /1/71 (H3N2) h <D ^^'14 ; SI : GSC273 
( a 2-3 sialyl paraglobos ide) , S2 : GSC275 (a 2-6 sialyl para, 
globoside) : #1 : ; E/v'7ni^ < #2 : ^5/7DH^) 

ins, u smmitisrumftiz ££#a-r >^;vx>if 

<D&*m%.rc£%(D LDHMtt£ 100 Xtt, © V 7 u H 

#£^Jnb&Pf ©ffi^?g'l$£^L;fco) ( a :A/PR/8/34 
tt, b : A/Aichi/2/68 c : A/Memphis/ 1/71 i ©M 

^tt, d : B/Lee/40 £©*g£tt) 

25 
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5 Stl) ttm^SrBJ ITtfc (I to, T. , Suzuki, Y. , Takada, 

A., Kawamoto, A., Otsuki, K. , Masuda, H. , Yamada, M. , Suzuki, 
T. , Kida, H. , and Kawaoka, Y. : Journal of Virology, 71, 
3357-3362 (1997); Suzuki, T. , Horiike, G. , Yamazaki, Y. , 
Kawabe, K. , Masuda, H. , Miyamoto, M. , Nishimura, S. I. , 

10 Yamagata, T. , Ito, T. , Kida, H. , Kawaoka, Y. , and Suzuki, Y. : 
FEBS Letters, 404, 192-196 (1997); Ito, T. , Suzuki, Y. , 
Mitnaul, L. , Vines, A., Kida, H. , and Kawaoka, Y. : Virology, 
227, 493-499 (1997) ; Suzuki, Y. : Options for the control of 
influenza III. (Elsevier Science B. V. , Brown, L. E. , Hampson, 

15 A. W. , Webster, R. G. , editors), 4443-4446 (1996) ) e fit, 
bb> hU> Wfr tl3-f >^;Vx>1f Ai^-f 

X^rjvm (Sialic acid, SA) £^tf \zmWl%i& 

tzzt, &\z, z/yv)V7?7h%kim3s£z$ ii mmm (im 

20 mm : SA a 2-6 (3) Gal 0 l-3GlcNAc 0 1- ; II M^m : SA at 2-6 (3) Gal 
j8 l-4GlcNAc j3 1-) £ ^ < § d £ % W *> fr\z. b 0 (Suzuki, 

Y. , Nakao, T. , Ito, T. , Watanabe, N. , Toda, Y. , Xu, G. , Suzuki, 
T. , Kobayashi, T. , Kimura, Y. , Yamada, A., et al. : Virology, 
189, 121-131 (1992); $f*jSi5*c : *kit¥, 62, 231-260 (1990)) 
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^ ^ # U ^ - ± £ JifB 7 D )^ £ ^ ^ X ^ - ^ L T f§ 5! 

$ -& ^ ^ « , fumw^iii v> c t &M.m hit. 

5 (Fujimoto, K. , Hayashida, 0., Aoyama, Y. , Guo, C. T. , Hidari, 
K. LP. J., and Suzuki, Y. : Chemistry Letter, 1259-1260 (1999) ; 
Akiko Tsuchida, Kazukiyo Kobayashi, Noritaka Matsubara, 
Tsukasa Muramatsu, Takashi Suzuki, Yasuo Suzuki: 
Glycoconjugate J., 15, 1047-1054 (1998)) 

10 Al, BMO-i >7 )V3L>*? V 4 )V ^)V^ 

(SA-2-3Gal, SA2-6Gal) t->7;H^?l (Neu5Ac, Neu5Gc) 

<Dmwi<D&.{t£hTmn2><iL&%n.mhr£ a (Suzuki, y. , 

Kato, H. , Naeve, C. W. , Webster, R. G. : Virology 63, 4298-4302 
15 (1989); Xu, G. , Horiike, G. , Suzuki, T. , Miyamoto, D. , 
Kumihashi, H. , and Suzuki, Y. : Biochemical and biophysical 
research communications, 224, 815-818 (1996)) M X. , th 
jfr ?> MDCK M£/BV>T#8t£nfcAM (HI, H3 Si) 33<fctfB 
^^-f ;VXte, SA2-6Gal (£AT 2-6 £iB>£) SjB«*r*©fc 

SA2-3Gal CB*T 2-3 <hfBi&) 2-6^© 

25 *Ttt±^t3i*!iKjBJfi, # ^ fcfc » «F «i HI IB IS ) £ 3 ~> T ;i/M<Z> 

11 
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th, *t^^j^itl:^tsff^^7nii (2,6-, 2,3- 
4t¥i& ( i ) 

NeuAc a 2-6Hex-HexN Ac >^ 

JJiex-R (i) 

NeuAc a 2-3Hex-HexNAc-^ 
(fcfcV, NeuAc tt, ^OTKmS, * ~>;i/*33 «fc #7 5 H 

Hex ra^V — X, HexNAc SN-T'fef^A^VU'S > £ 

n^^^«> "T^fe-fe, a 2, 6 —ffi'aVfz. NeuAc i: Hex-HexNAc 
£ a 2 , 3 -iSg-a-Lfc NeuAc £ Hex-HexNAc &mJ5&-t% Z\ £ £ 

£<D& 5 feik'&WlzjS^T, Hex & HexNAc ©«2Kte<h < 
25 RBJtSnftV*. $? * b < tt. Hex tt^7f h-^ (Gal), HexNAc 

12 
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te#^#h1*-^> (GalNAc) &1t\*tf )V3 4jr > (GlcNAc) 

*. NeuAc ^<£>7jcS£«, i»7S H 

Sdi;\ny>I (F, CK Br, I), 7)V*)im (C 2 -C 20 ) £<fctf 7 

(c 2 -c 20 ) •vit^m\zmm^nx^xh^^o 

£<JDiS§^te, ^^H#tt5 inv- F*S*©*Tttfc< > S- 

5l»:«»©'>Tn*«l, «h < iz a 2 , 6 - *3 <fc a 2 , 3-*S-& 

13 
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10 ;v^t hTg-^^mmiz-mmmm % ^^^^T^'fe©^ 

}&>&#<f l£m*B&<Jl t^wtit^s. setc 

15. iL3&* 2> Z. 5, 

®&^>7)),2L>1?y'()VX\zttLTm^ffi&®i*ft?Z>frsb 

20 ic, m$c«<z>-r >^;i/x>if ^ifj^^^ff bfco > §rfc&-r>:7 
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m m m 

10 (1) *f» 







NeuAc^(D$g-&^14 


A/PR/8/34 


H1N1 j 


a 2-6 «. a 2-3 


A/Aichi/2/68 ] 


H3N2 


Of 2-6 > Qf 2-3 


A/Memphis/1/71 


H3N2 


a 2-6 » a 2-3 


| A/Duck/313/4 


H5N3 


Of 2-6= or 2-3 


A/Duck/92/1/76 


H9N2 


a? 2-6= or 2-3 


B/Lee/40 




or 2-6 » a 2-3 


B/Gifu/2/73 




a 2-6= a 2-3 



75:43. N - TtfJV/ -f 9 5 >Mfc^©*8£#ttW:, Ill 

tc^^T £ TLC/virus-binding assay <£ D $l*PIIJi§K »7 U 

Sifc, TLC/virus-binding assay f8"3B# & lc <fc X> fllft S tlfc 
#$£T?&3o (Suzuki, Y. , Nakao, T. . Ito, T. . Watanabe, N. , 
Toda, Y. , Xu, G. Y. , Suzuki, T. , Kobayashi, T. , Kimura, Y. , 
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Yamada, A., Sugawara, K. , Nishimura, H. , Kitame, F. , Nakamura, 
K. , Deya, E. , Kiso, M. , and Hasegawa, A. (1992) Virology 189, 
121-131; Guo, C. -T. , Wong, C. -H. . Kajimoto, T. , Miura, T. , 
Ida, Y. , June j a, L. R. , Kim, M. -J. , Masuda, H. , Suzuki, T. , 
5 and Suzuki, Y. (1998) Glycoconjugate /. 15, 1099-1108) 









A/PR/8/34 


anti-P-50 (x 1000) 


Protein A (x 1000) 


A/Aichi/2/68 


anti-P-50 (x 1000) 


Protein A (x 1000) 


A/Memphis/1/71 


USA1 (x 500) 


Protein A (x 1000) 


A/Duck/313/4 


anti-P-50 (x 1000) 


Protein A (x 1000) 


A/Duck/92/1/76 


anti-P-50 (x 1000) 


Protein A (x 1000) 


B/Lee/40 


anti-B/Lee (x 4000) 


anti-rabbit IgG-HRP (x 2000) 


B/Gifu/2/73 


anti-B/Lee (x 4000) 


anti-rabbit IgG-HRP (x 2000) 



*2: anti-rabbit IgG-HRP (Santa Cruz Biotechnology*!) > Protein A(Cappeltt) MM A 



(2) >y )V3L>-w^ jvxvmm 

10 PBS T^f* (ASi'f>> r ;VX>1fr>-r;VX : 2-3~4 ; BMO 

^;wx>if^-r ;vx : 2-i~o) vtcy^ jvxmmm* 11 B$&m 

WH0F<£> b * -5 SIttfc 0. 2 ml*i@b, 34*0 "C 48 ft HQ b & , 
b «k ^i&SrlelJKbTc:^ 4*0, 4000 rpm (HITACHI SCI 20B, RPR9 

15 8000rpm T? 3 ftWUS^b, ^ V v V £ PBS T?S1$S bT&^-T JVX 
ttfcbfc. 50%^U*fen-;V (WAKO) -PBS fct<7^JVXl 

Jib, 4'C, 38000 rpm (HITACHI CP65/3, P40ST n-*-) 7* 2 
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Nriffljs^bfc. nzfmzntz^uv pbs tmi, 10-40% 
(w/v)->3 wmmmmzimM'b* 4^20000 rpmT 90 ^(hitachi 

CP65 3 . P28Sn-^~ ) frofco 

^7 -f ;V7.(DA*> H ^rtHlJRb, 4X3, 8000rpm (HITACHI SCR 20B, 
5 RPR18n-^-) T 3 RtfUljl^T % Z. £\Z £ V ^ )V X 

re mt>nfcv-( pbs -vmmv, -8otT§#ufc, 

(3) #jfiU$M^^tt (HAU) (DMltl 

210 ^^^bfc*sis^ >^;vx>if <^-r ;^ sou 1 fc^-f ^ n 

h (96U-bottom wells, Falcon) ±\ZX 0.01 %if ^ ^ > 
10 (nacalai tesQue, Inc. ) -PBS 50 u 1 Tfg* 35-$* b tc 0. 5% (v/v) 
^ErJV^y h#jfll^-PBS ^ 50m 1 tra^., 4t:T 2 Bf figfimbfcm. 
#jfii^0D^m^li^bfeo HAU hmsfa.mtfMMTZt£ 

(4) li 5l£M^e><7)JR^14flg«<Z>gl^ 

15 11 B£&f£WI§2F 40 m<D b £ "5 m^SrlnHKb, PBS Ttfe#bfc 
SH^ffc^ (EYELA FDU-830) bfc, ^ilil.81 g <D b £ 5 
Mil HQ tK 15 ml £ in 7L , ^^^t^Xlfe. $ & \Z 
CHCl s /Me0H 60ml SrfillA, 1 B#P*T#lffi b Jfll ffi$t £ 3 b , X 

A*#l/-37 — T2&8££@^bfco MeOH 60ml Sin*., /USV- 
20 ^-^-(SILENTSONIC, SHARP) iCTSW^^S b fc^, 0. IN NaOH 
\Z£K> We-®>1sa*ftffi*ft ofeo ^^^^^bfc^, MilliQ 
* 20 ml ^JO^,MW^Mab^W(^«tM:VISKASE SALES CORP) 

Ifft, **gfttt b feti" > & CHClj/MeOH/MilliQ tK 
25 (30/60/8, v/v/v)20ml izmMZ 1* > W & M S b ,DEAE-Sephadex 
A-25 *7A^PVb^77^-©*>^^ttfc. 
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DEAE-Sephadex A-25 (Pharmacia Biotech) \t CHCl 3 /MeOH/0. 8M 
NaOAc (30/60/8, v/v/v) & m&ik b CHCl 3 /MeOH/Mi 1 1 iQ 

tJc (30/60/8, v/v/v) T^F^ib b & % © * ffl V> . Bed volume 10 
ml CD DEAE-Sephadex A-25 \Z V > 7 )V £ m A b , CHC1 3 /MeOH/Mi 1 1 iQ 
5 * (30/60/8. v/v/v) 100 ml T * » IB S Itrfcfc, 

CHClj/MeOH/O. 8M NaOAc (30/60/8, v/v/v) 100 ml TmttfliS® 
#£*gffi£i*fco £*ie> <S £Bfc3c b ,Mi 1 1 iQ 7k 10 ml 

Sin*., ifiSJaiUfct. 58«£fro&. 

a«f«, s sic^^^^brcit>^;i/©-5 ■&»teiBKH#© a i & 

10 CHClj/MeOH/MilliQ tK (5/4/1, v/v/v) 0.75 ml \zfeML, 

^ib CHCl 3 /MeOH/Mi 1 1 iQ tK( 5/4/1, v/v/v) T b , Iat robe ads 

(bed volume 3 ml) (Iatron Laboratories, Inc.) tc^Abfc. 

$f , CHCl 3 /MeOH/MilliQ (5/4/1, v/v/v) 15ml Sffibfcfl* 
6,1 ml To®#£^&;fc.^©^CHCl 3 /MeOH/MilliQ7k(30/60/8, 
15 v/v/v) 15 ml, MeOH 15ml £S!£bfc. d tx 6 ©Pi#© 5 & 

JJiK2r-^typi^^a86, CHCl 3 /Me0H (1/1, v/v) 1 ml fc»#b, 
^5$© II (a) *i J: III © TLC ^ l/ — b (D — frTtmM \z O 

^£ CHCl 3 /MeOH/MilliQ 7k (5/4/1, v/v/v) T? ¥ IHt b 
20 Iatrobeads (bed volume 25 ml) IZ CHCl 3 /Me0H/Mi 1 1 iQ 7k (5/4/1, 
v/v/Y)*Tf»#bfcU->:/;i' 2. 5 ml £&#bfc o CHCl 3 /Me0H/MilliQ 
7k (5/4/1, v/v/v) T 125 ml S CHCl 3 /Me0H/Mi 1 1 iQ 7k (30/60/8, 
v/v/v) 125 ml ^%>&&frtfrzmi&^&B b, 2. 5 mlf077^ 
->3>^l/^^~ (ADVANTEC, SF-3120) TfrSibfc, Eft & © 
25 :77^> 3 >fco^T, AM (tK hU) # £ b # -< 
£©SJfcft£«*fc© II (b)^J:7J? Ill ©##T:£8;T^-<fco 
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fc, £*£HPTLC (MERCK, HPTLC-Fer t igplat ten Kieselgel 60) 
y - h \Z n # U , CHC 1 3 /MeOH/ 1 2 mM MgC 1 2 / 1 5 M NH 4 OH ( 5 0/40/7/3, 
v/v/v/v) KITSHI/* H5nfc4^©;0^^^ (KEISEI 
5 MEDICAL INDUSTRIAL CO., LTD) T?Str«tofc. S£flfco&A>" 
Ftt* ^n-^tl CHCl s /MeOH/Mi 11 iQ * (5/4/1, v/v/v) 1 ml 

fciNI&£ CHCl 3 /MeOH/MilliQ tK (30/60/8, v/v/v) 2 il ^siEUT 
ftKDZmt-etib^tc. Z.<DmM&%3kVt£'&. CHCl 3 /MeOH/ (1/1. 
10 v/v) 100m 1 &mz* &M<D II(c)43«ktf III (DJtm\z£r) TLC 

(5) MDCK»llfi*>S©Kf6tt)!B*©8* 

MDCKiSfflBS (10 cm dish 25 tfc) £ confluent \zfz Z> ^Tfig^U , 

jRiibfco #e»nfeaBfla©^w^ h u (S£&fis o. 06 

15 g), MilliQ * 600m 1 * MXfco £ £ CHCl 3 /Me0H (1/1, v/v) 
6 ml SUP*., 1500 rpm (T0MY, LC-100) -C5#M»tob, 
fcJt?*©^g*£^3cbfco MeOH3ml &Ha%-, Sfiiltfct, 
0. 1 NNaOH T 37*0 T — IffeiPTK^fl? &ff o . il^SSbfct, 
MilliQ * 2. 5 ml iftJIIU, mtir&ff-o fc„ 

20 a#f«, ^^^^bfcit>^;VS CHCl 3 /MeOH/MilliQ tK 
(30/60/8, v/v/v)20ml \zmBZ -fr . © W i£ M S V , DEAE-Sephadex 
A-25 % ; ?2*t7V~?htf?y<{-<D-V->7)\'iiVfco DEAE- 
Sephadex A-25 «, CHCl 3 /MeOH/0. 8 M NaOAc (30/60/8, v/v/v) 
Tf^feStt-fbbfcft, CHCl 3 /MeOH/MilliQ tK (30/60/8, v/v/v) 

25 tcB& bfc <D &m VifeoBed Volume 10 ml £> DEAE-Sephadex A-25 
K:U->:/;V*fS*#t', CHCl 3 /MeOH/MilliQ zK (30/60/8, v/v/v) 
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100 mi -v^'&mnmftzmmts^fro 

^©t, CHCl 3 /MeOH/0. 8 M NaOAc (30/60/8, v/v/v) 100 ml T? 

Mi 1 1 iQ tK 2. 5 ml & in A Tjg^i&Ma b ji #t £ fr o o 3 
5 #rl£> **Sft*bfcRttIlgSiH#* CHCl 3 /MeOH (1/1, v/v) 100 
n 1 ic^^b, II (a) &&T$ III CD TLC :/ V— h <£> ~ # tg Jg HUc £ 

II. TLC (PfcgSB'feiagfc.fcSteffi 

(a) -^tcJSPB : * TLC ^ 1/- h (MERCHEREY-NAGEL, 
10 Polygram Sil G) &7ir h >TJgH§ bfe^, # 5 n&KttJBRH 

# £1il*P$iJigSI (bovine brain total gangl ios ides) £f&#L 
fe„ dOD TLC y I/— h £ CHCl 3 /MeOH/88% HC00H (65/25/10, v/v/v) 
— &7nT?gWbfc««k<fflttb, CHCl 3 /Me0H/5 N NH 4 0H Tr- 
^C tu Jg §1 £ fx o o h ZmnVfrm. orcinol-H 2 S0 4 
15 (1% (w/v) orcinol/2N H 2 S0 4 ) £ 41 f§ V X 1 10<C teinfft V , 

V^Tte, $ £> kn^gST^ &s6 MJtiB© Iatrobeads # ^ A # n ^? 

20 fotTHI Iatrobeads ^^A^D^h^^^w-^ffofc. 

(b) -frmffl : ^^Ts^-v 9 TLC ^1/- h _hi'# 6 nfcmttJil 
MWftt^V&ffifiB'M. (GSC-275, GSC-273, bovine brain total 
gangliosides) &n-5-Vtz 0 £ <D TLC ~7V— V fcX-fe h >T?JgH 
bfcft, CHCl 3 /MeOH/12 mMMgCl 2 (5/4/1, v/v/v) fcTSHlft. 

25 b £jaH&bfc^> orcinol-H 2 S0 4 IS^^'S^bT HO'CfCjP 
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GSC-275 "&<D C 1 ) \zm-t&ffc&<D a 2, 6-sialyl 
paragloboside T & D , GSC-273 \$, C 2 ) M^-r-a-J&iSGDa! 
2, 3-sialylparagloboside T&£o 

Neu5Ac a 2-6Gal j3 l-4GlcNAc 0 l-3Gal 3 l-4Glc 0 1-OCH (C 14 H 29 ) 2 
5 - • • • t 1 ) 

Neu5Aca2-3Gal/3 l-4GlcNAc]8 l-3Gal 0 1-4G1C/3 1-OCH (C 14 H 29 ) 2 

• • • • C 2 ] 

(c) : U7*?-v9 TLC 71/- h _h \Z% £> n^SIIBK 

IS#£;g|2p*f flglt (f&SB orcinol-H 2 S0 4 £*3:#l/&o £ © 

10 TLCyi/-b^T-feh >"Ciil/fct. CHCl 3 /MeOH/12 mMMgCl 2 /15 
M NH 4 0H (50/40/7/3, v/v/v/v) fcTJRWLfc. 7V— bSMI, 
orcinol-H 2 S0 4 i*l!i£i»f§bT 1 10*0 \zUaWt b , til £fr o fco 

III. TLC/virus-binding assay 

11(a)- (c) tmWklzmMVrc TLC 7U-b& 1% ovalbumin, 1% 
15 polyvinylpyrrolidone (PVP) (MJKUktft) -PBS mm iSkf Am 
-e&M.\ZT 1 NF^IMMbfCo PBS 7? 4t3 „ 5 3 IsItSfc 

HA0=27 tc&£ £ o \Z PBS T^5^bfe-r >y )VX>*fV 
-f;VXMi 3 ml Srjn^ 4"C tlt-illbfc. virus (-) 

ttt^-f^Xli^Oftt) D \Z PBS SrJH^Lfco 
20 PBS T? 4*C, 5 3 0i5fe#b, 3% PVP-PBS gift iSK 

TBttt§) T#^bfc-#c*n;#i§$t 3 mi £in*.T. 4^7? 2 

£ <D?U— h £ PBS T AX:, 5#H^ 3HI2Sfc#bfc 
.ffe, B«T?#*bfc=:^£t#** 3ml £Jn*.T 4-CT 2 l$ffl£g& 
Vfcot(D'&. PBS ~C 4*C , 5 irll, 3 0$fe#b> ^fiSI^I (0. 1M 
25 citratate buffer pH 6.0, 5 ml; 0.11 mM 4-chloro-l-naphthol 
in CH3CN, 100 m 1 ; 0. 06 M DEPDA in CH 3 CN, 100m 1; 100m 1; 30% 
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H 2 0 2 , 5 m 1) £in*.T£ffiT?;|g*l/fc. ^fem, *f§S7kT2fc#, 

iv. aaa 

mitmw<ov zsmm^Qmnzitom^* m&mxm&& tlc 

5 Tr^7clit« » <D*fcffil£lilT&£ orcinol-H 2 S0 4 IS^^^gfi 
(01 c). |*|$l£LTMIi§bfcyi/--h£ A/PR/8/34 (0 
Id), A/Aichi/2/68 (0 1 e ), B/Lee/40 (0 If), B/Gifu/2/73 
(01 g) i^fS^tfctil^, ^^;^lC*ILTM^t^I 

-eCT?, S> Jd^t^f ^fe*^, Iatrobeads * ^ A 

i^DY h^77^-^fro^„ El 2 a £ ^ - > b 

15 fee 

1 — 7 <D7 ? ? a >{:o^T, AlTIt A/Memph is/1/71 (0 
2 c ), A/PR/8/34 (0 2 d ) , A/Aichi/2/68( 0 2 e K A/Duck/313/4 
(0 2 f K A/Duck/92/1/76 (HI 2 gK BiTIt B/Lee/40 (0 
2h) £/B V>TjKJfci4££mb&o 
20 Neu5Ac ot 2-6Gal ^ # O i i i I i: < M § 
A/Memph i s/ 1 /7 1 (0 2 c ) E\ 7 =? 2 > a > 2 ~ 6 £ b T*3 
D , :7 ^ v-a > 2 <D5»cEP7?^bfeA> H«#^tC->^-^Tfe 
ofc, Neu5Ac a 2-6Gal ^^f 0 tiijl t H t t § 
A/Aichi/2/68 (02 e) A/Memph is/1/71 £ I^HI (C 7 ^ 9 ^ a 

A/Duck/313/4 (0 2f), A/Duck/92/1/76 ( 0 2g), B/Lee/40 (0 
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^;V*fc&»bT£Jfc1-S;Ett*efr < » H5, H9 © h U )V7s\Z 
% fcfcir 5 E t ^ BJ £ * 75: o c 

5 > 2 tCOV>T HPTLC fctif^O £ff E 3 , 0 3 a ic^f 

<fc 5 fc/t^ — Stlfeo E©A*>Fte, A/Memphis/1/71 (m 

3 b), A/PR/8/34 (0 3 c ) £ R JS*T * C £ *<*B S tlfe . 

£ TLC -Cn&7nJRWJL;fc«* orcinol-H 2 S0 4 t£li£T3§££12rfc£ Z. 
10 3> @ 4 a CD«k "5 — tlfe. HflHcRHbfc^l' — 

h£ A/PR/8/34 (14c), A/Aichi/2/68 (|4d), B/Lee/40 (0 

4 e), B/Gifu/2/73 (04 f ) tS^^tfc^C5, £cl?IT^b 

^J&tf] 1 iO. Mi5P0li 5 MDCKttUfi* testis 

BRtf*S'>7U JM5yo#-> Htltt^WUfc. 
25 I . 

(i) #*t 
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*3 







NeuAc^a>$£^4#^14 


A/PR/8/34 


H1N1 


a 2-6 « a 2-3 


A/Aichi/2/68 


H3N2 


a2-6> or 2-3 


A/Memphis/1/71 


H3N2 


Qf2-6» a? 2-3 


B/Lee/40 




a 2-6 » a 2-3 


B/Gifu/2/73 




a 2-6= Of 2-3 



1 fc* b& TLC/virus-binding assay lc <£ D ^2p*f liST & § ~> 



^4 









A/PR/8/34 

A/Aichi/2/68 

A/Memphis/1/71 

B/Lee/40 

B/Gifu/2/73 


anti-P-50 (x 1000) 
anti-P-50 (x 1000) 
USA1 (x 500) 
anti-B/Lee (x 4000) 
anti-B/Lee (x 4000) 


Protein A (x 1000) 
Protein A (x 1000) 
Protein A (x 1000) 
anti-rabbit IgG-HRP (x 2000) 
anti-rabbit IgG-HRP (x 2000) 



io (2) u j; smmfr* uwmnvnm 

ii Bm^mm 1150 zsmm&nwv, pbs -etfe# 
ufc«*i&tt»b;fc. m.mmm 67.7 g <dv * 5mm\zr± b> 
800 mi 10 ^^m^mmm^n fr^s^-f -tr-ic 
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^tzmmiz CHCl 3 /MeOH/MilliQ tK (5/5/1, v/v/v) 2750 ml £jbn 

io ^MjB^staia^ff ofc, -mw^Whrcm. zj&vtzmm 

\Z CHCl 3 /MeOH/MilliQ tK (30/60/8, v/v/v) 1200 ml &mZ. 2 Pf 

5 3 SKI, ^I^^O^It^fcttlA^U-^-T^i^g 
^Lfc. MeOH 300 ml £in*., jit tllUfct, 0. 1 N 

NaOH £&*,fc'3fc»l»b, 37*0, 3. 5 mm 3 S {c^^T-^JPtK 

frmttn-Dtzo mmmm. o. 1 n -h&sj^icusaufc acoht* 

ftlLfc^ »flE*«*U&. Mi 1 1 iQ tK 80ml m^tiL^M 

CHClj/MeOH/MilliQ tK (30/60/8, v/v/v) 100 ml fc}&fl¥Lj@Wi& 
iltfet,51Lfc.lStflt; CHCl 3 /MeOH/MilliQ * (30/60/8, 
v/v/v) 100 ml £Sn;l> I^il0^f^<£ 2 Hlfro fe» 3HI©^^^ 
•a-t>-Q-T DEAE-Sephadex A-25 A7A^a7^57>f -<Z)*tf-> 
15 y;V<i:L^:o DEAE-Sephadex A-25 CHCl 3 /MeOH/0. 8 M NaOAc 
(30/60/8, v/v/v) -C^a&Jgtefcb&a* CHCl 3 /MeOH/Mi 1 1 iQ * 
(30/60/8, v/v/v) -e¥fHbbfc*>©£JBV>fc. 

Bed volume 440 ml <D DEAE-Sephadex A-25 fCi^ > 
CHCl 3 /MeOH/MilliQ tK (30/60/8, v/v/v) 20 1 * 'ft Jig St Pi # £ 
20 ^{±l$^:feo ^-CDm CHCl 3 /MeOH/0. 05 M NaOAc (30/60/8, v/v/v) 
9 1 £Sit lit; uM&mnmft £ bfc (Suzuki, Y. , Nakao, 
T. , I to, T. , Watanabe, N. , Toda, Y. , Xu, G. , Suzuki, T. , 
Kobayashi, T. , Kimura, Y. , Yamada, A., et al. : Virology, 189, 
121-131 (1992))o 

25 ^;^7n, V-yy n^_hOiB^« Mi 1 1 iQ tK 150 ml £Jn3_T 
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CHCl 3 /MeOH/MilliQ tK (65/25/4, v/v/v) 10 ml \Z MB b It . V s s 
7n£A±(£>iij#£$£> \zmWk?%>tctb, Iatrobeads *7^^n? 
h £f 5 7 — &£<fc 9 £fro fc. Iatrobeads « CHC 1 3 /MeOH/Mi 1 1 iQ 
tK (65/25/4, v/v/v) T^ftJSteflS b 1> © * Jl Bed volume 

5 120ml © Iatrobeads fctf >y;i/SS# b , CHCl 3 /Me0H/Mil 1 iQ 7fc 
(65/25/4, v/v/v) 250 ml &mLTz 0 ^<D&. y^^^3>UU 
V 9 — \ZX 2. 5 ml -f-o 100 *<D7 5 ^ ^ a > £ £ *K HPTLC :/ !✓ 
-hT^ffiB#©mf&£fTofc<, HPTLC :/U-h©JRW»liE: 
CHCl 3 /Me0H/12 mM MgCl 2 (5/4/1, v/v/v) ICTJSH, »»*ff o 

io fee )vxh<DBLfo&&mmnmmi tmmvjjmz^ 

£*X & ©H#£ CHCl 3 /Me0H/Mi 1 1 iQ tK (5/4/1, v/v/v) 1 mil: 
}gfl?b, Z Zlzmm-rzrctbmm Iatrobeads #^A#n^b^ 
^7^ — ^frofc. Iatrobeads CHCl,/MeOH/Mi 1 HQ tK (5/4/1, 

15 v/v/v) T I ?«>fi&tt'fbbfc'b©&/BV>fc. 

Bed volume 25 ml <D Iatrobeads \z^>y°)V^^.^-V, 
CHCl 3 /MeOH/MilliQ tK (5/4/1, v/v/v) 75 ml £$£bfco 
77^^>3>3l/^^- ICT 0. 25 ml to 300 &<D7 7 2 i/ 3 > 
Stofc. utl5075^'>a>S HPTLC ~?V— Mcfi-^b, 

20 CHClj/MeOH/12 mM MgCl 2 (5/4/1, v/v/v) KTIW, ^ y t! > 9 
&fr-D fee 

^■CD^m, CHCl 3 /MeOH/MilliQ tJc (5/4/1, v/v/v) TttBW© 
J|gJttt#^^ffi$n&^o $sV*T CHCl 3 /Me0H/MilliQ 

tK (40/50/9, v/v/v) 25 ml £ftEb, 0.25 ml 100 #©7 ^ 

25 £7->3>££:ofc. 

Jin5©77^'>3>$ HPTLC :/W~bK:$:#b, 
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CHCl 3 /MeOH/12 mM MgCl 3 (5/4/1, v/v/v) \ZX 20 cm II, 

nfe5ocD;t>Hs^xtg§iofe„ ^ n ^ n © a > h§ 

CHCl 3 /MeOH/MilliQ7K (30/60/8, v/v/v) 40 mlTJSffib, 5 #ffl 

5 b, ^S^^Sbfeo CHCl 3 /MeOH (8/2, v/v) 1 ml fc»#b, 
Iatrobeads * 7 n7 7>f - Sfr^o fc. Iatrobeads 

« CHCl 3 /MeOH (8/2, v/v) TfSttftU, Bed volume 1ml £bfc„ 
•y->y;i/^S#bfem> CHClj/MeOH (8/2, v/v) 15 ml, **V>T 
CHClj/MeOH/MilliQ tK ( 30/60/8, v/v/v) 20 ml & Wi V Tc . 

10 CHClj/MeOH/MilliQ (30/60/8, v/v/v) \Z <£ D & ffi S tltcM % 
0D»li&BSb, CHCl 3 /Me0H (1/1, v/v) 200 u \ izmMhTco % 
tl Pi # £r HPTLC ZfV— h b , Mi CHCl 3 /Me0H/12 mM 

MgCl 2 (5/4/1, v/v/v) fcTSl, orcinol-H 2 S0 4 ^ClTl^^t 

fee 

is ens 0®^^ am i ~ 5 bfco a 

M 1 ~ 5 i3 O T , AM^ < krJ?BM-1'>^;VX>"tf'>-l';i/Xi:CD 

bfc, 

II. 

20 >?->T D^±©p|^{c:o V>T 1 HI @ © Iatrobeads *7A^a 
V h ^ U -^frofc^m^® 5 ic^bfc. 

igffi? 9 ^ v- a TLC *?V — h ICTJRIB* $1 <D ffi is£ H T & 
3 orcinol-H 2 S0 4 t*li£Tfi§£$i*fca #?>tlfc 1 - 7 077^5/ 

25 A/Aichi/2/68 (06 c) 14777^3 >4^,ktf 5 i:l< KJS 
b, A/Memphis/1/71 (13 6 d ) \*y % ~> a > 4 , 5, 6t#K 
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L&frft^rcZLLfrZ. Z.<Dffift&&<<£$S7 7 P B >4~6 
^y-;Pb> 2HIg<Z) Iatrobeads *7A^nYh^77^f-5 

fcfc, 7^ ->H > 5 & £Z*6 HSU* l£3fif§SL, SkT77>7i/ 
3 > 6 GD^-iC^ V*T HPTLC ^ U— h £JB t^T 20 cm Jg §§ I, „ 
10 GDsSSm, ^P- hMCm^.T^^A*> F^4>;k< 5 0<D*tJ§gSt 

AMl-5ICO^T, AgsiTte A/Aichi/2/68, A/PR/8/34, 
A/Meiphis/1/71 £ M V> T&fi V fcoNeu5Ac a 2-3Gal 35 J; Neu5Ac 
a 2-6Gal ^^©UMPit Higgle Jg^T^> A/Aichi/2/6 HAM 

20 i ~ 5 <D-?'<x<Dmn , \!kftT\z%.m am i <D&.fiKD&mmiiz. 

M^^n^A>H,^J:tKAM3, 4£3&<KJ&Lfc(09 c). 

ttf-vgrzo AMI, 3 , 4 fcOV^Ttt, ^2P^HIRT&£ a 2-3 
7'J;Wl7^n#->H, a 2-6 -> 7 U )\> n ^ a # ~> K £ Hgft 

25 ^^#bfco ^mmmn2iit®?z> t am i o^ep©a*> fk, 

a2-3 ~>7 U JV/^^n^i/ H «fc 0^b§K< KJ&bTV>&„ AM 
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3, 4tt, a2-6 $'7V)V/U!fU'#i/\*Z:te&mm<D 1 &2-e& 

— 75 , Neu5Ac a 2-3Gal ^-a-O^^^it^^t^^T^ 
A/PR/8/34 (0 9 d) A/Aichi/2/68 (El 9 c ) tl^ifcAMl 
5 O^fflO/OHtKS^bfc. bfc#oT> ^n«, a2-3 is 

-fJ^^^ttSi^:i^$nfc. A/Aichi/2/68 (0 9 

c) AMl5&^5©±©^©^»IlCl^$n§A* 
>HtttM$t^^ofc, $£>l£, Neu5Ac a 2-6Gal ^^©M^^ 

10 jfi©»£*S^T* A/Memphis/1/71 (H9e)6 A/Aichi/2/68 (0 
9 c) tmtz £ 5 &/^->£^bfc 0 

AM 1 « Aichi/2/68> A/PR/8/34 £. lib «fc "5 ft b , 
ftttW:, at 2-6 '>7'j;W^i'o#'>F«kD / >Ui*ofc. AM 
3, 4«> a 2-6 '>7UiWl7^D^'>Hi:^S8t^, b < 

15 -£-*l.BJt,-hK:>Kft IT ^Tco AM1®^EPA'> 

Mfttt^fl^fc^m^® 1 Oic^bfeo Neu5Ac a 2-3Gal 43 <fc XS 
20 Neu5Aca2-6Gal t HSfllfc«S^*r* B/Gifu/2/73 

(010c) l~5©t^T©7 7^'>3>i:S^U&..A 

mod smmw-i tmuiz. am i <d^w<d^> f^^jkjs 

t5CiiJJ«6*l:!5:ofc. AM Ui^f ti!©a2-3 &&Zf 
a2-6 ^>7 'J Jl'A 7 ^ y F J: < & , £tc, 

25 AMl~3<DJb©7jO^»J^tcm^^n^A*>Ht«JKftb^ 
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mmm3 nmftffi&\z&z>AMi, 3, 4<Dmmmm 

MmZBtir'? Tctb ESI (electrospray ionization) -FTMS 
(Fourier transform ion resonance mass spectrometer) 
5 33ck£KSIMS (secondary ion mass spectroscopy) -FTMSSSS (V* 
BioAPEX (Bruker instruments)) ^rfrofco 

I . 

( 1 ) ESI-FTMS 

AMI, 3, 4 <D&V>7)V&* & J — )V\zmM (3 pmol/M 1) 

io v-r ^Di^u > s J-&>zf&m^x lMi/min omm\z.x7,7 

V— £frofc« cylinder, endoplate* capillary ^© ESI high 
voltage controller ^X^V-yXJ^Waifci, 
negative-ion mode (CTffi'J^ £fr t> fc. 
( 2 ) SIMS-FTMS 

15 V>7)V& CHC13/Me0H (2/1, v/v) ^-©5^— /tfi 

(300 pmol) SStOtiitTThU y 9 7s ( triethanolamine) £ 
M-nbfc^, accelerating voltage 10 kV\ negative-ion mode 

II. 

20 #^*P3S-r tf — Z m/z 2195 [M+Na-2H] -<h 

tifrBS'TM [-NeuAc-Na] 1 <@ tfi » T tl m/z 1882 
[M-NeuAc-H]-#*IS2n;fc. £ 5 fc, ->7;HiI tf- ^ t?& 3 
m/z 290 [NeuAc] m/z 308 [NeuAc] -tf&fr?mm'Vm& £ tifco 
2flK:*>««K: m/z 1086 [M-2H] 2-fl*fgi& 
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Z.<D 2 WKDisT )VM<Dl&'&\zm IT, GDla GDlb 
# h )V%^m\Zffi$TLrc£ £3> GDlb^W"r^> NeuAc-NeuAc T« 
mftbtlTc m/z 581> m/z 603 AM 1 T'ttlfe £> ttfc V> H t 

#^.^5. fr^mmm^ m/z 2195 te^s 

H (LCB18: 1-FA16 : 0) . *f£H#*6# (A^y-X^4i, 'X* 
t$>^2«), ->7;H^2S, Na & 1 ^#Jn.bfem^-^t)^ 

10 SIMS-FTMS Slt^5.t>t75 HlCiSt§ m/z 536 

(LCB18 : 1-FA16 :0) &U*b £ fc, £ © ir ^ a F ^ ^\ ^ V 

-7.^ 1 <BT-o#Jnbfe H — ^ fcffi^TS m/z 698, m/z 860, $ 
£> fc's* V+T^ >^ttJnb£:fc!-^te:*Bi$T£ m/zl063, ^\*V 
— X^tfJjPbfc tf-^ Hffi^tS m/z 1225 T^iitfg 2 tlfco £*l 



20 (Tzfdh. NeuAc ^-©*mS> # * >^a& «t X$T ^ h* 

^U, Hex«^*V-X. HexNAc «N -Tir^^^^V 1*5 > £ 
25 ««W6IWSn5SST*D, RttliiSf tt^Tfe 




(I) 
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mnm4 &a-r >yjv^>if ^-nvxtc^t- ^>u^^(Dmn 
5 (i) *r» 

*5 





JftUftS! 




A/PR/8/34 

A/Aichi/2/68 

A/Memphis/1/71 


H1N1 
H3N2 
H3N2 


a2-6«a2-3 | 
a2-6> a? 2-3 
0f2-6>Qf2-3 



NeuAc ^<D%g&!mm®.\z. *m(Dmwm*>\z£vm3LZ 

nfeMIB© TLC/virus-binding assay £fiJ/B IT, ES2g*Sflg®T 
10 &3 sialylparagloboside Z>&7 ^)V7,m<D RfoftLteM'* 

£7c, gi*P*iJ!gSf £ UTte, £AT<D\Z Tiki, fclbCD&m^tzo 

• GM3 

Neu5Aca2-3Gal/3 1-4Glcj3 1-l' Cer 
15 • GSC-273 (synthetic) 

Neu5Ac a 2-3Gal /3 l-4GlcNAc j8 l-3Gal /3 l-4Glc /3 1-OCH (C 14 H 29 ) , 

• GSC-275 (synthetic) 

Neu5Ac a 2-6Gal j8 l-4GlcNAc /3 l-3Gal j3 l-4Glc j8 1-OCH (C 14 H 29 ) , 

20 ^L&fcCDSJfl^fco 
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A/PR/8/34 (H1N1) 
A/Aichi/2/68 (H3N2) 
A/Memphis/1/71 (H3N2) 


anti-P-50(xlOOO)* 3 
anti-P-50(x1000) 
USA1 (X500) 


Protein A (x 1000) 
Protein A (x 1000) 
Protein A (x 1000) 



*1 : -XinWimtmziz&mmfrtzOVXtfiJtn-l-JVftte 

*2: anti-rabbit IgG-HRP (Santa Cruz Biotechnology^) , Protein A(Cappeltt) MM? 

*3: ( mitmmz&muzftifRfem&TfiTo 



(2) -r >y)v^>^^^ jv7,<Dmm 
mm PBST^^bfe^-f jixmmm cask >7 )vjl>w( 

ii Bffif&ammw * ? m&tz o. 2 mi mmv, wc-v 48 Rtngig 

b * S^f&^lElJRbfc^ 4t:, 4000 rpm (HITACHI SCR 20B, RPR9 

n-^-)T io^raa^b,2*£*i«isis§i*i/fc.ji»*s sic 4^, 

10 8000 rpm "P 3 i^I'i>l> ^l/y PBS TlSLTt^-f 

mtzVTzo y A\z 50X^U irn-;V-PBS »«K:fi$r-f jvxwt&mm 
b, 4*0, 38000 rpm (HITACHI CP65j8, P40ST o — 9 — ) "X? 2 m 

mZtlfc^U y h£ PBS tiSl, 4«C, 15000 rpm T? 1 P^ThISI 
15 fcbfc.lStffc&nfc'SV' v h£ PBST?»»l/fc«,10~40X(w/v) 
~> a *tgM^£j|23lH>£ 4<C> 20000 rpm T? 90 # (HITACHI CP65 
/3, P28S P — 9 — ) ff^oTio ^-nVXOA^KSrliliKb, 4*0, 
8000 rpm (HITACHI SCR 20B, RPR 18 n-* — ) t3 P# P*1 3i "T £ 
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fc&n&tf-Ol^tt PBS -80 < CT&#bfc. 

(3) HAUfiiJS 

2 10 m^m^rzmm-c >7)vx.>W'( jvx so^i &^-r^a 

7°V—Y (96U-bot torn wells, Falcon) ±\ZX 0.01 %i£^^> 
5 (nacalai tesaue, Inc. ) -PBS 50 u 1 Tte* b 0.5% (v/v) 
^l/^Ey b^jfiiS£-PBS 5: 50 At 1 JP*., 4tT 2 HFIfiLfct, 
*iiiLje*©.»lll£«»b;fc. HAU «tKyb#i*#8*t5fc 
© I C & ^ 75: V << )V 7 <D m. ill * ^ f& X £ b Tc . 

(4) Mitmwh zvmmftzw^Tummnmftvmm 

10 11 UBMfcMB 120 £ b «k SSKSfi&flStb, PBS T2ft#b 
fc^> afElStt*b&. J: S^ffilfc acetone 100 ml Sin*.* 

10 sonication ^frofc, homogenizer K: T )&& 5^ b ^ 

ux 3 n#B.m#b, #6nfcttffl*s5abT3saE*<eii$^:fc 

H<onm\Z CHCl 3 /MeOH/MilliQ7K (5:5:1, v/v/v) 660 ml £ 
15 Jn^., 10 ftffl sonicat ion £fr o fc« 

— I&jft^bfc^i&b^atki CHCl 3 /MeOH/Mi 1 1 i Q tK ( 30 : 60 : 8, 
v/v/v) 300 ml Srjnx. 2 P3IWi*#b&. 5 Wt £ % <D 3 WL t. % , 

xn^i^-^--e»ii*«*ufc. MeOH 50 mi ^an*. 

sonication lT<fc<»»«, Si&it^ 0. 1 N NaOH 
20 mm&tilx., 37*07? 3. 5 PfP^ 3 &KMT? — lftan7K##&fT& 
o feo «>&itg 0. 1 N £&££-5 AcOH £ JP x IS , 
Scbfco MilliQ* 25 ml £tlR;t sonication b&m, 31 

#r£frft:ofco 5§#rm, b fc-fr > * * 50 ml <D 

CHClj/MeOH/MilliQ tK (30:60:8, v/v/v) b sonicat ion b 

25 fc^, Siftbfc. 

^^tcPJtf CHCl 3 /MeOH/MilliQ * (30:60:8, v/v/v) 20 ml £ 
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tiQZ-fflmomtt&ftte-D Tc.o2 0©5lS$btT DEAE-Sephadex 
A-25 # ^ A ? n h ^77^ - fflOt>^JV t lfc„ 
DEAE-Sephadex A-25 CHCl 3 /MeOH/0. 8 M NaOAc (30:60:8, v/v/v) 
T?»6^C«)ffittfl:b&a, CHCl 3 /MeOH/MilliQ * ( 30:60:8, 
5 v/v/v) T^IS-ft; b Tc % cd V> fc 0 Bed volume 100 ml <D 
DEAE-Sephadex A-25 column l:t>7 , )H77 , 7'f L *&\Z 
CHCl 3 /MeOH/MilliQ (30:60:8, v/v/v) 3 L ?5j 7 ACIUT^ 

^-<Z>^> CHCl 3 /MeOH/0. 05 M NaOAc (30: 60:8, v/v/v) 3. 5 L £ 

CHCl 3 /MeOH/0. 8 M NaOAc (30:60:8, v/v/v) 2 L £ # 7 A icSit L > 

/^jni^tcli MilliQ * 20 ml> 5? is T U Sk±<Dmft IZU 
15 MilliQ zK 20 ml £ ^ *l ^ *l iJH A T , 31 #t £ fx & o & . ^#rm> 

%n&mvr£ j tn^n<Dmfr& cHci 3 /Me0H (i:i, v/v) 1000 ^ 1 \z 

TLC/virus-binding assay <fc D $fcft b „ 
(5) TLC/virus binding assay 

20 -?^7.^v2 tlc -Ju-h-tiz, mitnwvv x*>mmfr% 

DEAE-Sephadex A-255 * 7A^nT h^7 7^f -1:^ DiStfe 

z\<D-7u-h&7±b>T?mm. ra c 

CHC 1 3 /Me 0H/12 mM MgCl 2 (5:4: 1, v/v/v) TmWtVXmM, JS L „ 
25 c go:/!/ — h £ 1 X ovalbumin, 1 X polyvinylpyrrol idone (PVP) 
(m^ffc/fc) PBS mm i&sT. Solution A) ^X^U\ZX 1 
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mmmmv, j&pbstm'c, 5#rk 3ig*fe#bfco z\z.\z hau= 
2 1 ttzz &5\z pbs T#^ufc-r >^;vx>if t^-r jixmmm a 

mL£il;&Pb, ^Tf-ftSllfc. fc:fe virus (-) fcttCr-ni/Xffli 
mm<DRt) K> \Z PBS ^rSP^feo^ PBS *ff 4"C, 5 3 UltSfe^^ 

5 3 * PVP^W PBSit?£ (JE^T Solution B) Tftftt b & -^taft:^ 
ft* 4 mL £JR;1T 4t:-C 2 ttPQSE&L, & PBS T 4*C, 5 3 
HI 85 Solution B Tfim b fc — ##L#}gl& 4 mL £}JP*- 4<C 

T?2«HBlfiaU&. Kfc&. ifr PBS T 4tJ , 5 »|B, 3®^#b> 
ifill^l (0.1 M citrate buffer pH 6.0, 5mL; 0.11 M 

10 4-chloro-l-naphthol in CH 3 CN, 100 nl; 0.06 M DEPDA in CH 3 CN, 
100 ML; 30 X H 2 0 2) 5 u L) Sin*., iSTlilfc, 

WKDmm, MttLfc^U-hk: orcinol-H 2 S0 4 ^ISiilT 
110 , C£i}Pi&b, «S©tfctB£ff o fee l*3#i::bT, SiJ<Dyu-h 
15 K: resorcinol-HCl IS ££ * mm b TiRfgfc b > 1/ 7 )VM ®& fctS £ ff 
Vi, 5*>>-b*-^- (SHIMADZU) Jc £ 0 #A*> F£&#©"^:ft£ 
^Mbfco 
II. ^gHg& 

»¥^liSIP©bj;-5mMJ:D#6»nfcm'ttlilgKiii^ (^y->T 
20 n 43 J: 7 n Si § TLC lc 7 7 v <i b T Jg R b , 

resorcinol-HCl ^tl^nvmfr* lz<£&tiZ> 5fc 

frO^ftSSrSH^bfco 11 la^il^ll lb (c^"T TLC 

£ A/PR/8/34 (HIND , A/Aichi/2/68 (H3N2) , A/Memphis/ 1/7 1 (H3N2) 
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$ 6 fc, resorcinol-HCl lit Hi <fc £ ^ V- V <D 5 s h ;* - ^ 

i . mm^m ldh umm\z &z>^ >^;vx>if 

15 ^«<I4S9^ 

96well v-f ^ n — h (Nunc) \Z MDCK iifflj&£ 2X10 4 

cells/well £feZ> £5 \Zl£% Z\fr, 10 % FCS MEM igifc 100 
MLt»-e> 37*0, 5 X C0 2 #&TT 20~24 0#F B m«b;fco 

20 «^*^>'7;VgIil/T0.1, 0.3, K 3, 10MMiJS:5J;5 

MEM J&ifeT^bfc-i' >^;Vx>1f C7-<;VX^^«J;^ control £ 
bT^< ;VX$i£^£&V>Mifii?f MEM igifc 50 mL SrJnx., 4"CT 1 
BtFei preincubation Ufco 
25 mj&iP confluent monolayer \zfe^T^2><D%:mmVtz&, M 
M&Mjhm MMi%1& lOO/xLTStHSSfc^b* preincubation ttfe 
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v>&5^r )vxWL&&zt%iJkffi mm mm ioo^l ^jh*.. 34. sr. 5 % 
mm'&. ±m*m3zv. m^m mem mm iooml 1 iEm#b 

Tfr S 5 X FCS-^W MEMigifi 100 m L SriBx., 34. 5<C , 5 % C0 2 # 
5 20-24 mmmmVTco Irt^T^^nyi/- h (96 

Flat-Bottom Maxisorp, Nunc) \z (5x) PBS 10mL£A*U 20— 

24 mmmmvtcMM±m 40ml ^tu^rmmv. 5 #m 

incubation Vfz'&. IM mfeUM ( >- / b *t$g) 50ML£an 
*.T*gf0bT 37*C T 10 ^FB^S/iS^^feo 
10 0. 5N HC1 100 At L £in*.TKJ££#lh£"t*> & U?U- h 
U -y- (MTP-32, corona %h) tJ;t3lt$fi 550nnu 
415 nm KlT# well <D®3fcg£«!l5£ bfc 0 ^-f;VX^^icJ:D^ 

ji&i^^tt^^c, ^romm. mm±.m*\zMMftmm~e&z ldh 

15 MTf 5. 

7>(D&) CD _L tit* CD LDH 100 KtbfcPf (Z>6-m^GD>>->T 

nH^^^U-^y^coJimi 3 © LDH?£ttcD^lfi3:|fi§?£ttcD^ 

20 II. H^il 

preincubation b, MDCK *IB JI& Kittf 3 ^-f £ 
LDH «'I4Sy^fc«k 0 p^fc„ ^-f ;i/X^C0^^SPAfei:#(D LDH 
100 S5<hb, #igOi?'>7nB^^^jiPbfc^©ffi^g 
25 1 2 H^Ufc. 

A/PR/8/34 (HIND , A/Aichi/2/68 (H3N2) £ ~> T n M ft 
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<D TCIDso (50 X of tissue culture infectious dose, 50%M# 
mm & UM (zsTfrnmm) A/Memphis/1/71(H3N2K 
B/Lee/40 (D^tlU 3mM ( 2/ 7 ;VSIig|gO T&ofco 

CiT, TLC/virus binding assay O^HI (0 11) h 

t#A5tl, ^Oia^5/7aH^tf©i'>7JHiO 1~10 X 

j^±j: d > ^ftjR^rn»«nr^^ mmi-fe 0. 1 

10 -0.3MMKTtV^t>fd^iT, MDCK SBflStC^-r 

©-r >^;vx>if^^;vx«ifeifi#3»* (tcid 50 ) « io^m*- 

X>1fT 7 - 1 ';vx©^m^mihT^^E^5 3 p^'7-1';i/^l^*ffi^ 
25 ^ ;V^~^<JDK^?f!li LTtfflt^JlVi, 
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( I ) 

NeuAc a 2-6Hex-HexN Ac 



^Hex-R 



NeuAc a 2-3Hex-HexN Ac ^ 
5 (TztzU, NeuAc ^(DfcMm. # )l<tf* & ZST a H 

^U, Hex te'N* V~X, HexNAc teN - 7-fe^;i"\3r V 1* 5 

15 

3. n - r±?-)vs -r ^ ^ >ttA+ y-xo^^n, fc^ft 

4. N-Xir? 1 ^/^ ^5 >M£^^V-X<Z>*g*&7^Slte> s- 
20 M'>7nef 0 

5 . (in 

NeuAc a 2-6Gal-GlcNAc ^ 

^Gal-R (II) 

NeuAc a 2-3Gal-G!cNAc ^ 
(fefcb> NeuAc \t, ^-©7Kma> *;V#+'>;H^J;^7$ H 
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-Vik¥&}\zm%f2 tiTV^T £ v> N -7 ±9- )V J -4 7 5 >M% 
^b> Galte#^h-*> GlcNAc «N-T-fe5^;V^;i/n-y-5 > 

5 *>J;V>) 

6. (III) 



(fctffb, NeuAc tt, *;i/#^v'JH^«t^7$ H 

TMb^lft nt^t J: - 7tf jvy -f 9 a >m* 

SU, Gal b — GalNAc «N-T-fe^;V^^^ 

>£Hb> RW:**®^ «flS7K*«, tt£U ^>/^S< 

15 %«£V>) 

7. N-T-fe^;v/-r ^5 >m^^7^ h-*te, 0- 

25 «# : ?tt>'7'a»«^. 



NeuAc oe 2-6Gal-GalNAc 



"^Gal-R 
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10. 'pu< thmmm i^v^9 o^-rnftommfti&vti/T 
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